This article reviews the empirical research on incidental vocabulary acquisition in English reading in the latest twenty years from three aspects: its comparison with intentional vocabulary acquisition, its affecting factors and previous studies of its problems. Teaching implications have also been provided.
Introduction
Substantial research has demonstrated that the majority of new words in one's first language can be acquired incidentally through listening and reading. Concerning vocabulary growth, Nagy, Anderson and Herman (1987: 261) claimed that during normal reading, the incidental acquisition of vocabulary meaning does occur. Later, Krashen (1989) extended this belief to second language acquisition. Laufer (2003) argued that a large part of vocabulary is learned incidentally.
Incidental vocabulary acquisition is defined that learners gain the new words without the intent but as a by-product of listening or reading (Laufer, 2003) . The research orientation of incidental vocabulary acquisition varies greatly, from being neglected to being noticed to being stressed. More and more studies are conducted to compare the intentional and incidental vocabulary acquisition; for instance, which learning mode is a better way to gain new words; to explore what factors and how these factors affect the amount of vocabulary acquired and to investigate the problems brought by the incidental vocabulary learning--retention problems. These studies will be detailed as below.
The Comparison Between Intentional Vocabulary Acquisition and Incidental Vocabulary Acquisition
Though researches have shown that incidental vocabulary acquisition can enhance a significant proportion of L2 vocabulary learning, the intentional mode of learning new words is still the main source of L2 vocabulary growth (Bordag et al., 2017) . In terms of definition, incidental learning deemed the learning as a byproduct of learning something else; on the contrary, intentional learning is the learning that planned by students or teachers. What matters most is their different effectiveness in words gains.
Despite the disadvantageous situation of incidental learning towards acquiring new words, it is believed that incidental vocabulary acquisition is sometimes advantageous over explicit instruction (Kweon & Kim, 2008) . The reason is, firstly, that reading and word learning can happen at the same time. And contextualized input leads to a richer sense of a word. Lastly, the incidental vocabulary acquisition enables learners to acquire word meanings, words collocations and colligations that are not easily learned by L2 learners. However, Peters et al. (2009) have made a direct comparison in his research and argued that incidental vocabulary acquisition is less effective than intentional vocabulary learning, usually leading to less and slower gains and even worse retention. The reason lies in that a plan to learn the new words can facilitate vocabulary acquisition by making leaners perceive the words as something important and then drawing learner's attention to the meaning and form. A research by Vidal (2011) concluded that learners achieved higher incidental vocabulary gains when the words were explicitly elaborated compared with those implicitly elaborated ones because the formal characteristic of explicit elaborations clearly draws readers 'attention to the understanding and retention of the given words. Sun (2017) also argued that explicit vocabulary instruction that underlies the lexical items leads to initial word learning more effectively.
The combination of intentional and incidental learning can generate higher word gains than either of those two types of learning mode. Guo (2010) studied the effect of incidental learning and intentional learning on vocabulary acquisition of ESL students of different levels in Chinese universities. Ninety-three students were assigned to two groups by using texts with 26 target words, vocabulary exercises for experimental group and vocabulary and writing test for all the participants. The study showed that both incidental learning and intentional learning result in significant gains in learners' vocabulary knowledge, but the combination of the incidental and intentional learning instruction achieves greater vocabulary gains and better retention.
Explicit learning can yield better results in the aspect of vocabulary growth; but incidental learning plays an incomparable role in vocabulary acquisition and should not be neglected. Many techniques can be adopted to effectively employ the incidental learning.
The Factors Affecting Incidental L2 Vocabulary Acquisition
How to ensure its effectiveness of incidental vocabulary acquisition to enlarge learners' English vocabulary gains unpurposefully should be taken into serious consideration. Plenty of researchers have made great contributions to bring force the full strength of incidental vocabulary acquisition--predictability of word meanings, types of words, synonym generation, the use of glossing, the repetition of target words, vocabulary knowledge, reading strategies or materials etc. All have been proven to exert a great influence on the efficiency of incidental vocabulary acquisition.
The discovery and usage of affixes facilitate the inference of the word meaning and word learning. Vidal (2003) once pointed out that it tends to be easier to acquire the words whose meaning can be inferred by breaking them into parts. Schmitt and Zimmerman (2002) claimed that learners tend to learn more new words if the derivative forms of the words are paid attention to. As for the incidental vocabulary acquisition, predictability of form-based word meanings is conducive to vocabulary gains. For example, Vidal (2011) found that predictability from word form and parts contributes to acquisition through reading. Vocabulary learning of 230 first-year undergraduates was studied from four aspects: frequency of occurrence, type of word and elaboration, and predictability from word form and parts. The results revealed that learners tend to gain more vocabulary through reading when words are similar to L1 and morphologically predictable.
The words can be divided into different types according to different standards. Nation (2001) classified words as high-frequency, academic, technical and low-frequency words based on the criteria of frequency of use. A previous study of his revealed that different types of words affect the vocabulary gains in a different way; it's easier for students to acquire words for technical texts than for academic and low-frequency ones. Vidal (2011) found that academic words are slightly conducive to incidental vocabulary gains. Besides, among technical, low-frequency and academic words, readers had the least vocabulary gains for academic words because this type of words may not be perceived by readers as relevant to the understanding of the reading texts. In terms of word class, words can be further sorted into nouns, verbs, etc. Kweon and Kim (2008) adopted the authentic literary texts to investigate the number of word acquired incidentally by selecting verbs, nouns, and adjectives as three groups of L2 Korean learners of English. Results suggested that nouns are easier to learn than other two word classes.
As Barcroft (2009) pointed out, synonym generation exerts a negative influence on incidental L2 vocabulary learning. He studied 114 Spanish-speaking learners of L2 English at low-and high-intermediate proficiency levels who were instructed to read a text with 10 target English words with their Spanish translations in parentheses after each target word for comprehension under four conditions: the incidental, intentional, incidental-semantic and intentional-semantic condition. Spanish-to-English and English-to-Spanish cued recall tasks were administered to measure productive and receptively oriented vocabulary. He found that semantically oriented task (synonym generation) negatively affected L2 word-form learning during reading, regardless of intentional or incidental learning or on the proficiency level of the learners (low intermediate versus high intermediate).
As Ellis (2002) claimed, high exposure frequency affects vocabulary acquisition. Vidal (2011) argued that frequency of word occurrence best predicted vocabulary acquisition in the reading model which facilitates readers to remember the word. Tekmen and Daloǧlu (2006) explored the relationship between vocabulary acquisition and frequency of occurrence among three groups of students of intermediate-level, upper-intermediate, and advanced students. The Vocabulary Levels Test as the pre-test and two post-tests of 30 of 60 words were selected form the given text in terms of frequency level in the text. The results showed that if a word appeared in the text more frequently, more learners were able to gain it. Additionally, Kweon and Kim (2008) adopted the authentic literary texts to explore the relationship between the frequency of occurrence and the learning rates of words by selecting verbs, nouns, and adjectives based on their frequencies. It turned out that higher frequency words were more likely to be learned and were less likely to be attritted. Chen and Truscott (2010) also argued that increasing encounters do help gain vocabulary, especially, with different patterns of development on knowledge of orthography, part of speech, and meaning. However, semantic knowledge and orthographic knowledge of difficult words do not increase with repeated exposures. The better word gain is seemingly related with the number of exposures. In his case study to investigate how word exposures affect the acquisition of different aspects of vocabulary knowledge, Hu (2013) recruited a well-motivated learner with great interest in learning English, and found that repetition make a most difference to orthographical knowledge of vocabulary. Bisson et al. (2014) have also explored the relationship between the number of exposures and incidental words-learning. The number of exposures to FL words in an incidental learning phase varied between 2, 4, 6 and 8 exposures. The results revealed that repeated exposures proved to make a difference to vocabulary gains during the first few exposures; thereafter, the gains seemed to decrease. Reynolds(2016) ,in a study to investigate what properties of target words can best enhance incidental vocabulary acquisition, concluded that frequency contributed to meaning recall mostly, followed by cognateness. The length of words and lexicalization showed little impact in his study.
Researchers tend to investigate the relationship between exposure frequencies with incidental vocabulary acquisition by means of eye-tracking. Mohamed (2018) , for example, combined extensive reading studies and eye-movement research in his study of advanced second language learners of English, recommending that maximizing exposure to words is the best conditions for acquiring new vocabulary. Godfroid (2018) in his study confirmed that repetition of target words contribute to the gain of all three types of vocabulary knowledge: form recognition, meaning recall and meaning recognition. Among them, exposure tops influence on form recognition. Malone (2018) explored the roles of exposure frequency, aural enhancement (AE) of input and individual differences in working memory (WM) during L2 incidental vocabulary learning in reading among 80 intermediate-level ESL learners from two U.S. university Intensive English Programs. To measure the vocabulary learning, a simple form-recognition task and a multiple-choice form-meaning connection test were adopted. Three WM tests were also administered, with English writing proficiency as a covariate through a cloze measure. The results showed that controlling for duration of exposures, measurable word gains occurred at the two-exposure level for new words both in form recognition and form-meaning connections.
Glossing is one of the numerous vocabulary enhancement techniques to increase the effectiveness of incidental vocabulary learning while reading. It is widely adopted in various teaching and learning materials. In the light of the positive effectiveness of gloss, researchers have shifted their focus from gloss effects to the nature of gloss of different types. In a survey of learning new L2 words from reading, Laufer (2001) reported that reading with word-focused tasks lead to better results in incidental vocabulary acquisition. To find out how different reading tasks such as reading with marginal glosses, reading with marginal glosses plus making sentences with target words, reading with dictionary at one's disposal and reading with no external aid affect the incidental vocabulary acquisition and its retention, Xu (2010) studied 125 ESL freshmen through a reading passage which contains 10 target words selected from CET-4 training book. The results showed that among four different tasks, no provision of external aid shows the least efficiency in learners' IVA gains and the marginal glosses is the most beneficial.
Higher-level language learners tend master larger size of lexical knowledge (Lewis, 2000) . Then researchers began to explore whether this lexical language is conducive to enlarge incidental vocabulary acquisition. In a study on the relationship between vocabulary acquisition and L2 proficiency, Tekmen and Daloǧlu (2006) found that the advanced-level students achieved a positively greater number of words through reading than the intermediate-level and upper intermediate-level students. Lee and Pulido (2017) stratified participants' English proficiency level into three groups: high, intermediate and low based on the results of the National Academic Achievement Test of English. They believed that learners' L2 reading proficiency can significantly predict the vocabulary gain with higher proficiency resulting in more gains in his research in which participants' English proficiency level ranging from high to intermediate to low based on the results of the National Academic Achievement Test of English.
The implication of one's L1 lexicalization towards incidental word learning has received limited attention. However, it can pose a profound significance for learner's vocabulary gains. Chen and Truscott (2010) has done a research involved with ten target words of which five words are lexicalized in the participants' L1-Mandarin. These words were presented in L2 reading passages. They found that L2 words not lexicalized in learners' L1 will cause learning difficulty; and thus lower incidental vocabulary acquisition, both immediately and after a two-week delay.
Previous literature displayed that students' motivation facilitates their incidental vocabulary learning, as even the best materials are little good if students do not get themselves involved in learning (Schmitt, 2008) . In order to explore the relationship between motivation and incidental acquisition of second language vocabulary, Ajidah et al. (2013) asked two classes of junior students to do a reading-while-reading task on an extract from Giant Steps, with results indicating that motivational involvement makes a difference in activating L2 vocabulary in short-term acquisition, however, not in long-term. Papi (2018) conducted an experimental study to compare English learners' vocabulary learning outcomes on 189 ESL learners in a large US university of two motivational orientations: promotion and prevention under the gain framed and loss framed conditions through the regulatory focus questionnaire, reading comprehension tests and L2 vocabulary tests. The study highlights that motivational effects regulate the task-based learning process at different levels including the regulatory focus of the learners and the task; thus, learners are engaged in the task and show better performance in learning the meanings of vocabulary.
When guessing the meaning of new words, learners are always told to get the meaning based on the context before and after. Zahar (2001) found out that no relationship exist between gaining words and the types of contexts in English reading in his study of 144 high school boys in Montreal who receive 75 hours of ESL lesson an academic year following a pre-test-post-test experimental model. In a study of 50 Japanese EFL learners, Webb (2008) , however, concluded that the quality of the context may have a greater impact on gaining the meaning of the words compared with the number of encounters with target words. The results revealed that context has a positive effect on gaining knowledge of meaning but little effect on gaining knowledge of form. Hu (2013) also concluded that context richness is more helpful for form-meaning connection and grammatical functions more among various aspects of world knowledge.
Higher vocabulary acquisition requires learner's higher involvement. In a meta-analytic study of twelve separate studies, Huang, Eslami and Willson (2012) stated that the higher degree of involvement load a learner is carrying when performing a reading task, the more vocabulary the learner tends to gain. After being filtered by a series of criteria, six published and six unpublished articles were selected, each of which was reviewed and coded for information required to calculate effect sizes and information related to the five mediator variables including design quality, output tasks types, time on task, genres of text, and text-target word ratios. The statistics displayed the following results. Firstly, an output task while reading is helpful to enhance vocabulary gains. Secondly, time-on-task length was positively correlated with incidental vocabulary learning. Thirdly, combination of expository and narrative texts leads to more vocabulary gains than either an expository or a narrative text. Moreover, learners who read expository text outperformed those read narrative texts. Through an eye-tracker recording participants' eye movements to measure the role of attention in incidental L2 vocabulary acquisition, Godfroid et al. (2013) believed that amount of attention directly and positively affect amount of gained vocabulary. As for the quantitative involvement, Pellicer (2015) concluded that longer reading times result in better recall the meanings of words. Godfroid (2018) also argued that summed total reading time play a significant role in the learning of word learning in his study investigating how learners acquire multifaceted vocabulary knowledge incidentally through reading a long, authentic text.
The topic of the reading passage makes a difference to the incidental vocabulary acquisition. Topic familiarity and rhetorical organization facilitates comprehension on reading materials. Pulido (2007) deemed that the greater vocabulary is gained when the greater level of passage comprehension is contributed; namely, text comprehension is conducive to L2 vocabulary learning incidentally. Therefore, topic familiarity and rhetorical organization are helpful to incidental vocabulary acquisition. Mahdavy (2011) investigated 64 intermediate EFL learners who read four different narratives in terms of topic familiarity and rhetorical organization through preliminary English test, vocabulary pre-test, two different narratives with altered rhetorical organization and vocabulary post-test. Finally, the results suggested that familiarity with the text content and text organization are related to the incidental acquisition of new vocabulary. Moreover, in the combined effects condition of familiar content and well-organized text, the proportion of incidental vocabulary learning was the highest. With regard to the topic interest, in their eight-week study with participants from seven intact ninth-grade classes , Lee and Pulido (2017) supported that topic interest associates with incidental vocabulary acquisition with higher interesting topic leading to higher vocabulary growth.
Previous Studies of Problems brought by Incidental Vocabulary Acquisition
Plenty of ways are testified to help learners gain better vocabulary acquisition incidentally in reading. However, learners learn the words in long term rather than for a certain time. Therefore, more and more researchers have come to explore the problem on incidental vocabulary retention. For example, in a study to compare what effect the three annotation types including text-only, picture-only, and a combination of the two have on L2 incidental vocabulary retention, Yoshii and Flaitz (2002) recruited 151 adult ESL learners to read a story for comprehension purpose on the internet in terms of three kinds of retention assessment including picture recognition, word recognition and definition supply tests. The results showed that the retention rate of incidental vocabulary among three groups did not show much difference in terms of picture recognition, word recognition and definition supply tests. In addition, in their study of 12 Korean learners of English, Kweon and Kim (2008) adopted the authentic literary texts to work out what proportion of the incidentally learned words are retained one month later by comparing the results of two post-tests conducted between months. They concluded that most acquired words were retained without much attrition. Furthermore, Xu (2010) argued that, as for the retention of IVA gains, all groups in her research have lost some in the long run; however, the four groups were no longer significantly different from each other. Chen and Truscott (2010) also argued that increasing exposures help with incidental vocabulary gains and the effects remains for only two weeks. What's more, Vidal (2011) revealed that word gains seem to leave more durable traces with listening input than that with reading input especially for high-proficiency learners. Reading also resulted in greater retention one month after the input, except for the highest proficiency students. Lee and Pulido (2017) also confirmed that vocabulary growth increased from the passage with interesting topic tends to last over time. In a study to explore how initial test interval and feedback timing affect vocabulary retention in L2 English reading, Lin (2018) carried out a research with participants coming from different majors while controlling the retention interval. The results revealed that combination of a short study-test lag and delayed feedback lead to better word retention and delayed feedback is better than immediate feedback with respect to vocabulary retention.
Conclusion
The review of studies in past two decades has some interesting pedagogic implications. It is concluded that although learners can gain new words incidentally, intentional learning yields higher vocabulary acquisition. The factors that can enhance incidental L2 vocabulary acquisition include three aspects: the word itself, the reading text and the learners. The word itself mainly covers the predictability of word meanings, the certain word types such as high-frequency words, the certain word class such as nouns, a certain number of exposures of the word and the glossing of the word especially the MI and marginal glosses. As for the reading text, the high-quality and richness of the context, topic familiarity and rhetorical organization matter a lot. In terms of the learner factors, learner's high proficiency level, high motivation, high involvement and L1 lexicalization are all helpful to gain new words. Factors disadvantageous of vocabulary acquisition lie on synonym generation of the word.
The implications for English teachers to facilitate L2 vocabulary acquisition are as follows. Firstly, during the process of learning new words, it is more effective for teachers to combine both implicit and explicit instructions on the target words. Secondly, teaching knowledge of word formation and certain attention to low-frequency words are very helpful. Thirdly, teachers may create opportunities for students with enough exposures to the words. Additionally, teachers can employ sorts of activities to bring students' attention to target words, and in this way, the reading times and involvement can also be enlarged. Moreover, it is better for students to be dealing with materials with topics of interest and relevant experiences to their daily life. Teachers could also make an effort to integrate vocabulary goals with various contexts. For example, they can consider adopting rewarding policy to motivate students to learning more. Lastly, teachers can plan tests and review the answers in the next class to promote students' retention of target words.
